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ABSTRACT: 

■PURPOSE: To obtain a milk protein having low allergenicity, reduced in 
decomposition of p-casein, excellent in nutritional property and useful as a 
protein source for various foods by reacting a specific protease, with a mi l 
protein solution and selectively decomposing a-casein in the milk protein. 

CONSTITUTION: A protease produced by a bacterium belonging to the genus Mucor - 
selected from a group comprising Mucor angulisporus, Mucor hiemalis, Mucor 
Danssein, Mucor ramannianus, Mucor rouxianus and Mucor rouxii and having optimum 

TrltTJ.''"""^ ^'^"^ " ^ P"^"^^ solution and aS-casein in the milk 
ll^^lll""^^^ to provide the objective milk protein having 

diiergenici ty . 
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h 0 V mrtixii. Ku-iV-yy^ U xif^~=7X (Muc 
or angulisporus). A3— /P- hxVJ;^(Mucor hiema 
lis), A3— ;U • i^+y-fe^f y (Hucor janssein), A 
3— • 7'7i^:=.7^X(Mucor ramannianus) , A3— 
• ;l'^>'T7;^(Miicor rouxianus)SI/^A3— •yl' 
^ (Hucor rouxi i ) * W 4>^i|> , 
[0 0 10] C:ix4.08i±!fe<7)d*., <§^m. A3-;P 
• i^+y-fe'f y(M. janssein) Sr^V^TEiMg^S-^T-, 

as^s-i^L. »:v^tmL, *5iBBopH3#i6 

S^-ri.*>\ fSi^A3-;l^Jga*>;>t>R«(CLT. 
OpH3#5S(:StJgttSr#tSrDTT-fc'S-#5 >1 i: 

[0011] ^-f i 180gC* 150 mlJ'^DL, S» 
^A3-/>- xVy-b-f ^(H. janssein)I/« 6100<^a 

tC^|c2:500 aljll;t. fiiaeT--^ai^m^ 300 mlcO 
iffl^mSr^^c. ::t0fflSsS?Sc0pH3(?DTDf-T— k'S 
Sl±. 16.7 u/mlTftO. pH60rax7— tfJStttie.B 

y >«iS««E (pH 7.0) {=Ti^-ffcL*:DEAE-h 

B}-^-A'i]7UV%M^'±, iit)f1^O~600 mMONaClt 

3 S:#I!lL.;t. Stt4J-®E:JJ- 1 J: DpHSftiSfcllBIStt 

2:^l.rnT7— Irmff (pH3c7)rDf 7— trStt ■ 

■Kt8-3J:»). ^■ti'f/xpH6ftj£fcS8?gtt$-^i.r 
'a^T-^m:''^tz (pH60rDT7— (fvgttti , 
fL-?tL4.2 u/iniaM.4 u/iBlt'*-?;^^:, ) i^, ^44it/c 

V h J: '9#4.it7t#vgtt^J-iiEiJ-<7)SSSpHft|ft{i. EI 

lS.r/ll2tc^$il^. 

[ 0 0 1 2 ] w<7) i -3 LXm^Lt;:^!&^mmt 1 A 
*tf9*fra<0pH3ft35(CSgtiSeS:#i-S7-of-7— fe* 

r ^ *\ /S - ;(? -t'-Y >'<7):}^^:^iipv \ 

(3) M3a>H:3.0#3g 

(4) M3IffiK : 60"C#3a 

(5) pH$^tt : PH2.5~6.0T$^. 

(6) Wl»tt: 45-C. 10^««iT75%«#tl.. 

(7) ^^: PI=6.1(^^i?DVh(cj:|,. ) 
[0 01 3] ^^B^lCiJl^TJi. JbieoP^Srffli,'*, -f- 

^-t-vStttLT 0.01M00#{a^DL?«S-r-l.ii:tC 
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h. -S-LT. ;^i^.iOAfn^?Li&i£^S«lfiKfel±. 71^ 

10 [0014] }M<m< L.T#4>it;t*5M8(^)i* 3#j5 

tSfffittSr^-rSTDrr— km^HE^M , vSfi 
2 SVnS14^1(E# 3 <7)#^iJ-£0-?-n.f nSrffl 

[0 0 1 5] aiiwii 

pH 7.0t::iaSLn:5%;4r-fe''f y^Jgct, mi^-ysn-jv 

siv5tt&*-rsro7^7— If) . ^>&smm2.-mf 

20 gtt4i-®IX^30-5-tl'mo»3R« (fBfili^-if'fyg 
S:t'9pH7(7)roT7— If^SttT-imko'-:') ^gSjDL 
T40X:t\ 30^i-. 60ii-, 90^. 120^)-. ISO^i-Rt^lSO^)- 
co^^HRm, ^^SrSO-criS^i-iaSlgaLTRfES-ff 

03. 042tl^5(C5^$ft5. iiSj. 5e«<^ 

dtT— t'vStt ( pH 3 . p H 6 7 <7)#ror T- 

30 [0016] (l)^fi?^a!IS& 

^TO.5ml t3«rS*7.5nil $:iD;t, 40'C<7)1iSaC 5 
:«-(St!Rai-S. -fiO^. 10mBr?ISlml5rJn;t, 40'C 
T-5«-iaftllSi, INBih^hy^ASISlBl ^Joi. 40 

[ 0 0 1 7 ] (2) as-;&-tw y t /3 y(rm^ 

10 IWS-4 . SM^^^^y ^ A'i]rV:i.-9J -}Vk istiV^)X 

-^^mmzx^m..'d^>>,z\.'m%-k-^ts^^^)r^ 
'')}yT^Ytffv^m\^xnsmm^fs-^f:L. m^i^xvn 

^. 

[ 0 0 1 8 ] (3) •f'OT-r~>zmifrms35m 

pH 3 (7)7*0x7— b-vSttSH^S® 
;i?-tM>'^?SpH3.0«7)|iK: ^)y'7f]^^y {j(;u^m 
yHo.22^) iSrl.5^fit, 0.1 M?LKS 
50 JS60 iilS:liD;i, 90->^5X:rJltBa»»L^cm?t»t5. 
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^mtth y-^ASsjs (o.in) x-m.oizm 
mu 0.1 M?LK • ^m^ti-vu^Ammi (pb.o) 20 

[ 0 0 1 9 J pH6 «oroTr-4fvSttsi^«ff 

yHq.22A2) 5rl.5^*L. 
y^AlSa? (O.IN) 20 mlS:jD;c. 90--95'CX-Ma^fif 

SL. 0.1 H'jyiagSf^ (pH&.O) 20 iilRX/pii^:Mt 
TlOO mlifl.. 

[ 0 0 2 0 ] pH7 eororr — trmaj^sir 

/\v-;^T^yNo.2242) Srl.SgffSL. ^BHbth 
•J'^AiSa (O.IN) 20 mlSrani. 90~9rcT«SP 

SL. 0.1 wyfl^m (pH7.0) 20 mim^^^Mz. 

TlOO ml its. 

[0021] «-rDT T— tfigtt<7)aa^:^ : 1. 5 % 5 * 

rorT— t'(u/g) =(At-Ab 
F : f-Di/y^taiSj: i?^/i®itJKIl*n.o <o^o-f- 

D$/yi;(Atg) F=100 
2, 1/100 : 

[0 0 231 EI3*>^.IS'^*»'SrJ:'?fc. *lffiHOpH3# 

s-;**W yi.i.<-m-th-i>K /S-^-fef-f ys•l3t^t' 
0^f>*^^rJ;-5{c. pH6^tJ£{3^i^gtt^:g-rl.7•o■f 

<7>m.'9mm2mf^!^mm3\i. v^-mtas- 30 

■iy<^^iWk&\,zn^:itt^M^h. ^-oX. A3 
itTt;. *^BJOpH3i^i5tcMJSvStt5^*-fl.7*Drr- 

[ 0 0 2 4 ] iJrfC, #ra^261691-f ^^fgiOfeK(=S»t 
TWi?-fr^>ilf^fiSe«:»«E^ (pH6#i£tlSivgtt 
Sr^-f&rDrT— fe'i:pH3#i6tlMvgtt2r^Sr 40 

[0 0 2 5]iS®tM2 • 

pH6.5X(±pH lMzm^Ltz5%:>j^E-i ym"^ lOOgCc 
#m^6-261691-^:2.^|g£Oi£K{cm(:TIJiS-ti-<^^l.7:;ffig ' 



(4) •- #BS¥8-2 380 5 9 
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*/W:?*-lf'f y^ (pH3.0. PH6.0X«PH7.0) lal^gS 

m^lcfcO, 37 'CcoliS*lf4'tcAii.. 5:H-rafflJgL 
?t^> SSi^^USlBl^iDx. J:<S^LTii:^(c37 -c 

J^UTt:^, iPffi («#N0.131.7aii) -CFiSL. rfffl 
mlSrlfiSif 0> 0.55M .^Kt h iJ-^ASffiSioliiJ: 
t/7;j— i;>tfi«lBl?:JD;tJ:<S^t. 50X:<OMia7/c 

{y-yy?) tLx. s;^^;»•tMy}§^Btl^l^l^i^ 

tiO. 0.4Hh';^'Dapi!^?S2ml$-JjD;i. J:<?l-& 
Ucf*. 65^^lBlSriEilCj0i.7t:i)O{-'?#. i^iT 
^«tflif^ LTi»«KA b^ffll^S . 

[0022] vstta^ : :m^T. muz^mpm 1 
muc^nj^y 100/zg iz^^-tiM.m«^^m-tm 

^SrrD-rT— fe'Sttimffit LiJ:jei3j: '^giii-r 
)X F X 1/100 X n X 2 

sjm. %x:TmmmiLxs.mif±$itt:, ^ti 

(>~2i>im^i^^c7)mmzM txmm^ti^tvrzms&'^ii- 
mmmmtf^^^izii. pH6#jSfcsti§fii&*r 
iroTT-^a^^smEtxti'o. pm.5Rxfpm.ocr) 

MfLcoK£-^Tt:T i>i^m^m(7yimt ttiz^ « s- 
Xf-fe'^ ycr>p^Kc^r$ -^-fe'-f y<7)*»tm^T'L^ 3 

tc. *^B3<7)pH3#5£CEi^£ft5r*t«rnTT— fe' 
5:fflV ^/c^^tli . PH6. 5&tXpH7. OOmoKJC^fl^T 

(7>(7>^ $-ti^^yff)^mim<mrth, ^Lx. - 

'm'mMmmm. m^miiMzm--t^&-ij'i 
^ yt as-A-^-i ycD^s- t^t. mio~^o%co-^m 

2:^ Li^«t Sit Wh. 06. miRim 
8 , II 9 & mUzm^i}- h , *%HJiOpH 3 #ifi(CSi 

a«4'tfO;3-;ifHf-f yS:^$-(*->0. as-:*4fWy?: 

[0027]^. *^Hgtf0pH3ftifitcSSvgtt5-*-f S 
rn-rT— tftcJ:5:a-»?!B!t {^fm\ii^\l%) cnTVfU 
:>-'i^tt$:«:as-;<?-t''f yjll}tS-fflV*:t:x5-<if (EL I 
SA : Enzyme linked immunosorbent assay ) ?P$!ll£®^ 

tz. 7\y)vyymmm<^-nmf.zi.'yx''n'>tc, 
[0028] rvjiyy^icr^mi-nm 

fitMttfis (Enzyme-linked inmunosolbe 

nt assey:ELISA) iOjmfWISiiSCj: Off-sit. 96;tr^ 
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rvfv^-^^n. mim. S36m. i987^) 

[0029] }i}Ti>z-:if.m<^mm^:7h-t1i;i. Uti t^<n i 
^JtWtC J: o T*5gBqai®g?fLS t, OT'i4^t\ 
[00 3GJIISSW1 

PH 7.0 tPSUcSJ^Xr-feV^-jgJSti. i.a-;i. • 
YV-fe>fV(M. ;ianssein)IAM 6100 S5l^tf0pH3#jfi{;:S 
jiSttS-t-fSro-fT— fe'jK ^g^^tOpH? 
Orof 7— fe'^SttT0.5*fit) Sr»tT. 50-C('T6 

(±, 23 %tT2%X'h->tz. tt:. asr^-\£^y^mk 
C0 031]5QSfiH|2 

pH 6.5tPliL!t 5%;<r-fe'^ y^fc, M.a-iV ■ TV 
^^):7^^—vM'A. angulisporus)IAM 615lS3l5(7)pH3 

fv:»)pH7<7)rD-fT— tf^T-O.e^ia) ^^LT. 4 
0*Ct:T90^)-^SJEf^, 90-CT15iJ-^3Dl^LTSJE£ff 

y^:i§^ttitmmi.. i/immzi&riti. 

100 3 2] Ili|fi?53 

PH7.0 l,zmSSLfz5%^-^£^ ymtlz^ fc 
xv';;^(M. hiemalis) lAH 6090 6*<7)pH3#jfifcM 
MiSttS-ig-fSro-rT— fe'fff (Xf-fe'^ ys^t:KipH7 

O^r^RJCf*. 90-CT-15^rainilStTSje$:fr±$it 

ii. 25 %i:69%TS.o;t. as-;«-fe'>f y^Jg^ 40 

ttitmmi. mooanziSTUz. zcoji'uzi 
[0033] ^mm4 

pH6.5tCi^Uc 5%;<7-b''f >'^Mt. 
>-::.rpf;^(M. raiannianus) lAM 6128S*<^i*3#i£ 
-?>7*nrT— t'?S (;<?4f'f Vg^/c'? 
pH7i07'aT7— lf^Ser0..4m{a) ^&LTs 40*0 
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Jl^fcf SfiiHttli:. 1/lOOfiiTfcffiTtfe. 
[00 34]iaSfe£?!l5 

pH 7.0 fciBSU/SS^X^-feV ym^z. • ;p 

^i/T3rx(H. rouxianus) m mi ^^Tfi3{i^t,Z 

7coroT7-Hf?SttT0.5*ffi) mmiT. AS'OZ 

xm^siRm. 90'cx-mmamixRi:s^:{fik^it 

) fz..as-^-^^ym/3-:^-^f-< y^ii^'ixcom^m 
(i. 30 %i:71%t'3i)oy-v:. ^^S, as-^-^^ y^:mW: 
t f ^Siilttfi. 1/lOOOTtffiT L/S . i ^ L 

[0 0 3 5]iei6ei?6 
pH 6.5(ciliSL/'>: 5%X?-feM ymmz, 
v-{M. rouxii) IAM1066i3|W)pH3#j£fcS^tt^ 

7— bfgttT-0.6*ffl) 5:aSiDUT. 45X:i,ZXimiSiK 

tt<±, l/100iaTt{STL!t. 
[0036] 

[^Hj£7)5?i^] *^BgcopH3#jfrtcSgaS^*t-|.T 

<o^i'>t;c<L. as-t^Aykmm\,z-m.iftm-t 

imi ] • -^'-vy-fe-f y lAM 6100$-iS!gLT 

tc®«u/cf*, 'iimmx'mmtfznsLs&mmm 
•r. 

^2<r>^ -t LX^\iim-»mm^ 3 co^ti-t'tL<7)m^ 
<75pHJSftftiS5r*-f. 

[|13] IS.i^P!ll{-fc(t-S.*:%B3<7)pH3#JSt-l£3ivgtt 
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M'pcomAlias-^-^^ yen, a=Ali/S Hf-f y(D 
[124 ] mkf^i f:fe{tl.DEAE- ha^WMStt^J-WE 

CSI5 ] mm 1 fc:fe(tl.DEAE- h sy^f-zU^feS-fflK 

[i?^oieB«j 

[@11 



1 0 



[137] aiS^J2t:fcttSi^P¥6-211691^1^ffi«Oi3e 

m.^B-it'^^y<m^'k^. • 

[138] ISi^M2tC±5(t'&*li^OpH3f=tjSlC^3ivStt$- 
m^cnm\)iias-i]^^y<r>. ^'E^i^-t'^^yer) 

20 [iJ^ioiiBH] 

[^2] 



«»C1 0->6 00niM 




» u ii n 



IH 




PH 



[@6] 



[127] 



[138] 




K it; m (h) 



T 

10 20 

s IS le n (h) 
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#^8-2 380 5 9 



[114] 



[05] 



100 -I 



80 - 



^ 60H 



40- 



20- 



T — I — 1 — I — r-1 

8 10 n 12 13 14 
^ » * i%) 



100 -1 



80 - 



^ eft _J 



4(t 



40- 



20- 




"I 1 1 1 1 1 

8 10 12 14 16 18 20 

* IP iX) 



100-1 



80 - 



2 60 



40- 



20- 




T 1 1 1 1 1 

ft ■ 10 12 14 16 18 



^ m ^ {%) 




S ^ ^ fffl (h) 



(5i)int.cij i5^,j|g^ ffkwMm Fi mmTFrn 

//{C12P 21/06 
C12R 1:785) 

{72}mm *tt gfip {72) m% m g- 
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